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1. Claims 1, 3-15, 17-23 have been examined. 

Acknowledgment of papers filed: remarks and amendments filed on 09 July 

2007. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 3-5, 7, 10, 12-15, 17, 18, and 21 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Mahalingaiah (U.S. Patent No. 5,960,467) in view of Gandhi 
(U.S. Patent No. 6,263,354) in further view of Meier (U.S. Patent No. 6,405,305). 

4. Regarding claim 1 , Mahalingaiah discloses a processor comprising: an address 
generator (col 3 line 57) configured to generate speculative data addresses (col 3 lines 
57-61) in response to an address operand (col 3 lines 58-59) and one or more address 
parameters (col 3 lines 20-24); a pipelined execution unit configured to execute 
instructions in an instruction pipeline having a plurality of stages (col 9 line 58) using 
data at locations specified by the speculative data addresses (col 6 lines 38-47); a 
speculative register file (fig 3 reference 35) configured to hold the speculative data 
addresses as corresponding instructions advance through the execution unit (col 6 lines 
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38-47); an architectural register file (fig 1 reference 30) configured to hold architectural 
data addresses (col 20 lines 50-52); and control logic configured to write speculative 
data addresses to the speculative register file (fig 1) as the speculative data addresses 
are generated by the address generator (abstract) 

And to supply speculative data addresses and architectural data addresses to 
the address generator (abstract). 

Mahalingaiah fails to disclose the use of a digital signal processor. 

Gandhi discloses the use of a DSP (col 1 lines 45-47) 

The invention of Mahalingaiah is regarding a speculative address technique used 
to speed up a processor. Mahalingaiah would likely be motivated to implement other 
techniques that result in speed increases as well. As disclosed by Gandhi col 1 lines 
50-53, "a 'host DSP' is a general-purpose DSP designed to accomidate a wide range of 
processing applications. As such, it offers a speed increase over general-purpose 
computers. Additionally, it offers a low cost implementation (col 1 lines 65). 
Mahalingaiah would be clearly motivated to implement the use of a digital signal 
processor for these reasons. 

It would have been obvious at the time of the invention for one of ordinary skill in 
the art to take the invention of Mahalingaiah and implement the speculative technique 
using a DSP rather than a typical CPU. 

Mahalingaiah/Gandhi fails to disclose the result of the speculative registers once 
they become committed to an architectural state. 
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Meier discloses using pointers and renaming schemes to allow the speculative 
register to become architectural (col 18 lines 23-33) 

Meier discloses two techniques for causing the speculative registers to become 
architectural; each has its advantages and disadvantages. Mahalingaiah/Gandhi would 
have been motivated to utilize the pointer technique to save power and, in some cases, 
the time required to complete a transfer. 

It would have been obvious at the time of the invention for one of ordinary skill in 
the art to take the processing system of Mahalingaiah/Gandhi and allow it to use a 
pointer system described in Meier to hold the architectural register in the speculative 
register file. 

5. Regarding claim 3, Mahalingaiah/Gandhi/Meier discloses a digital signal 
processor as defined in claim 2, further comprising an architectural register file 
configured to hold architectural data addresses, wherein the control logic is configured 
to move architectural data addresses from the speculative register file to the 
architectural register file in the event of a conflict for use of the speculative register file 
(col 20 lines 50-52). 

6. Regarding claim 4, Mahalingaiah/Gandhi/Meier discloses a digital signal 
processor as defined in claim 3, wherein the control logic is configured to write 
speculative data addresses to successive slots in the speculative register file (col 7 lines 
7-18). 
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Note that the ESP address in particular is a stack pointer, suggesting that the 
addresses are written in a stack format, which means the address are written 
successively. 

7. Regarding claim 5, Mahalingaiah/Gandhi/Meier discloses a digital signal 
processor as defined in claim 4, wherein the control logic is configured to increment a 
pointer to a next available slot in the speculative register file (col 7 lines 7-1 8). 

8. Regarding claim 7, Mahalingaiah/Gandhi/Meier discloses a digital signal 
processor as defined in claim 3, wherein the control logic is configured to mark as 
architectural an entry in the speculative register file in response to the corresponding 
instruction being completed by the pipelined execution unit (col 18 lines 5-14). 

9. Regarding claim 10, Mahalingaiah/Gandhi/Meier discloses a digital signal 
processor as defined in claim 1, wherein the control logic is configured to update a 
control register corresponding to the one or more address parameters when a 
speculative data address is written to the speculative register file (col 3 lines 20-24). 

Note that since these addresses are generated using multiple operands, clearly 
for the program to progress these parameters have to be updated. And clearly, some 
type of "control logic" is used to configure this update to what can be referred to as a 
"control register". The use of assigning names to these particular features does not 
differentiate them from features in the referenced invention. 
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10. Regarding claim 12, Mahalingaiah/Gandhi/Meier discloses a digital signal 
processor as defined in claim 1 , wherein the speculative register file has more slots than 
a number of pipeline stages in the pipelined execution unit (col 3 lines 37-42 and col 7 
lines 7-15). 

Note that the first citation states that the execution occurs on a second clock 
cycle, suggesting that there is only 1 clock cycle or one stage (see col 1 lines 17-21) for 
the execution unit. Additionally, the use of the term "register file" suggests many 
register slots, particularly since a stack pointer is necessary. Examiner asserts that 
there must be at least three register slots (two more than the number of execution 
stages) in order to require a stack to organize the register file. 

1 1 . Regarding claim 1 3, Mahalingaiah/Gandhi/Meier discloses a digital signal 
processor as defined in claim 1 , wherein the speculative register file has two more slots 
than a number of stages in the pipelined execution unit (Combine with 12). 

12. Regarding claim 14, Mahalingaiah/Gandhi/Meier discloses a method for 
operating a digital signal processor, comprising: generating a speculative data address 
(col 3 lines 57-61) in response to an address operand (col 3 lines 58-59) and one or 
more address parameters (col 3 lines 20-24); executing an instruction using data at a 
location specified by the speculative data address (col 6 lines 38-47) in a pipelined 
execution unit (col 9 line 58); holding the speculative data address in a speculative 
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register file as a corresponding instruction advances through the pipeline (col 6 lines 38- 
47); holding one or more speculative data addresses that have become architectural 
data addresses in the speculative register file (Meier col. 18 lines 23-33) and writing the 
speculative data address (fig 1) to the speculative register file as the speculative data 
address is generated by the address generator (abstract-see claim 1). 

1 3. Regarding claim 1 5, Mahalingaiah/Gandhi/Meier discloses a method as defined 
in claim 14, further comprising: holding architectural data addresses in an architectural 
register file (col 20 lines 50-52), moving an architectural data address from the 
speculative register file to the architectural register file in the event of a conflict for use 
of the speculative register file (col 20 lines 50-52). 

14. Regarding claim 17, Mahalingaiah/Gandhi/Meier discloses a method as defined 
in claim 14, further comprising generating a next speculative data address based on a 
current speculative data address (col 1 lines 28-30). 

Note that a program, as cited, has a sequential list of instructions. Clearly the 
next instruction speculatively chosen will depend on the current instruction. 

15. Regarding claim 18, Mahalingaiah/Gandhi/Meier discloses a method as defined 
in claim 14, further comprising marking as architectural an entry in the speculative 
register file when a corresponding instruction is completed by the pipelined execution 
unit (col 18 lines 5-14). 
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16. Regarding claim 21, Mahalingaiah/Gandhi/Meier discloses a method as defined 
in claim 14, further comprising updating a control register corresponding to the one or 
more address parameters when the speculative data address is written to the 
speculative register file (col 3 lines 20-24). 

Note: see claim 10 

17. Claims 6, 8, 9, 11, 19 and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mahalingaiah/Gandhi/Meier in view of Energy-Effective Issue Logic 
(herein EEIL). 

18. Regarding claim 6, Mahalingaiah/Gandhi/Meier discloses a digital signal 
processor as defined in claim 5. 

Mahalingaiah/Gandhi/Meier fails to disclose a circular buffer configured to wrap 
the pointer from one end of the register file to the start. 

EEIL discloses a circular buffer having a head and tail pointer (EEIL fig 2 on page 

234). 

It is expected that one of ordinary skill in the art would have appreciated that a 
circular queue is a low-energy mechanism for storing registers that still maintains a 
reasonable amount of versatility. In the second column of page 234, EEIL states 
advantages over certain techniques: "collapsing makes a more effective use of the 
instruction queue but is much more energy demanding since collapsing implies a shift of 
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all the entries between the tail and the empty entry". Mahalingaiah/Gandhi/Meier would 
clearly be motivated to utilize this method to save power. 

It would have been obvious at the time of the invention for one of ordinary skill in 
the art to implement the circular queue of EEIL as the speculative register in the system 
of Mahalingaiah/Gandhi/Meier. 

19. Regarding claim 8, Mahalingaiah/Gandhi/Meier/EEIL discloses a digital signal 
processor as defined in claim 7, wherein the control logic is configured to mark as 
empty a slot in the speculative register file containing an old architectural data address 
when a current architectural data address is defined (EEIL fig 2). 

Note that the area outside of the head and tail pointer is considered to be an 
"empty area". 

20. Regarding claim 9, Mahalingaiah/Gandhi/Meier/EEIL discloses a digital signal 
processor as defined in claim 7, wherein the control logic is configured to mark as 
empty a slot (EEIL fig 2— see claim 8) in the speculative register file when the 
speculative data address stored therein does not become an architectural data address 
(col 9 line 66 to col 10 line 2). 

21 . Regarding claim 1 1 , Mahalingaiah/Gandhi/Meier/EEIL discloses a digital signal 
processor as defined in claim 1 , wherein the speculative register file comprises a 
circular buffer (see claim 6). 
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22. Regarding claim 19, Mahalingaiah/Gandhi/Meier/EEIL discloses a method as 
defined in claim 14, further comprising marking as empty a slot (EEIL fig 2— see claim 
8)in the speculative register file containing an old architectural data address when a 
current architectural data address is defined (col 9 line 66 to col 10 line 2 and col 18 
lines 5-14). 

Note that the instruction addresses are considered architectural when they are 
retired; however, the first citation states that these values can be invalidated-which 
would mark the slot as empty. 

23. Regarding claim 20, Mahalingaiah/Gandhi/Meier/EEIL discloses a method as 
defined in claim 14, further comprising marking as empty a slot (EEIL fig 2 — see claim 
8) in the speculative register file when a speculative data address contained therein 
does not become an architectural data address (col 9 line 66 to col 10 line 2). 

24. Claims 22 and 23 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mahalingaiah/Gandhi/Meier in view of common art. 

Regarding claims 22 and 23, Mahalingaiah/Gandhi/Meier discloses the invention 
of claims 1 and 14, but fails to disclose that the speculative register information is 
copied to the architectural register once the speculative register file becomes full. Meier 
does disclose the technique of copying, but not necessarily in this circumstance (col 18 
lines 23-33) 
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Examiner takes Official Notice that it is common in the art to copy renamed 
register information into its appropriate register when the renamed register becomes 
full. 

Examiner asserts that this technique only makes sense. Rather than cause stalls 
in the processing system until a particular register file has available memory space, 
Mahalingaiah/Gandhi/Meier would have been motivated to copy the information to it's 
appropriate architectural register. 

It would have been obvious at the time of the invention for the computing system 
of Mahalingaiah/Gandhi/Meier to copy architectural register information from the 
speculative register to the architectural register when the speculative register file 
becomes full. 

Response to Arguments 

25. Applicant's arguments filed 09 July 2007 have been fully considered but they are 
not persuasive. 

26. Regarding Applicant's arguments with respect to the finality of the previous Office 
Action, Examiner agrees. The previous Office Action is appropriately entered as Non- 
final - the cover sheet correctly indicates this information. The previous Office Action 
simply has the wrong conclusion paragraph erroneously indicating finality. Examiner 
appreciates Applicant pointing out the error. 
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27. Applicant states: 

"The final Office Action concedes that the combination ofMalingaiah and Gandhi fails to disclose 
the result of the speculative registers once they become committed to an architectural states. However, 
the Office Action asserts that 'Meier discloses using pointers and renaming schemes to allow a 
speculative register to become architectural. ' (Page 4 of the Office Action). However, even if Meier does 
disclose a pointer renaming scheme to label a speculative register as an architectural register, this 
disclosure does not anticipate the claims as currently presented. In particular, the claims recite storing a 
speculative data address for each stage in the pipeline in addition to storing at least one architectural 
register." 

Applicant argues that the combined references do not disclose a speculative data 
address stored in the register file with a one-to-one correspondence to each pipeline 
stage. 

Examiner respectfully points out that Applicant's specification does not appear to 
support this limitation. It appears Applicant is referring to page 7 line 24 to page 8 line 8 
for support. This paragraph indicates that there is a speculative address corresponding 
to each pipeline execution stage, rather than each pipeline stage. For example, there 
does not appear to be an instruction address corresponding to the fetch or decode 
stages, which is inconsistent with the claim language, presuming a one-to-one 
correspondence is required by the claims. 

Furthermore, Applicant's argument appears to hinge on the fact that there is a 
one-to-one correspondence of pipeline stages and speculative addresses. This does 
not appear to be required by the claims. Claim 1, for example, requires "a speculative 
data address for each of the plurality of pipeline stages." To say that an address is for a 
particular stage is a rather vague limitation. For example, a speculative address that 
speeds up the processor to such an extent that each pipeline stage can execute an 
instruction earlier than otherwise possible may still be considered "for each of the 
plurality of pipeline stages." In this interpretation, of course, one address can be for a 



Application/Control Number: 10/786,838 Page 13 

Art Unit: 2183 

plurality of stages by itself. Nothing within the claim language appears to exclude this 
interpretation. Applicant mentions elsewhere in claim 1 that there is a "correspondence" 
between the instructions and speculative addresses; however, the idea of a one-to-one 
correspondence is not claimed and, therefore, is not required by the claims. 

With regard to Examiner's first point, the apparent inconsistency with Applicant's 
claim language can only be reconciled by the interpretation that the claim language 
does not require a one-to-one correspondence. If such a correspondence were 
required, then the claim language would lack appropriate support from the specification. 
Therefore, it is reasonably interpreted that a single speculative address can be for 
multiple pipelines and correspond to multiple instructions by allowing them to execute 
more efficiently than before. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian P. Johnson whose telephone number is (571) 272- 
2678. The examiner can normally be reached on 8-4:30 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




